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Description

[0001] The present invention relates to signal sample
trigger apparatus of the type that, for example, is used
to trigger execution of a sample of an analogue signal.
The present invention further relates to a method of sam-
pling an analogue signal, the method being of the type
that, for example, is used to execute a sample of the
analogue signal when measuring a physiological prop-
erty of a body part, such as an eye.
[0002] Diabetes is a major and rapidly growing problem
with over 230 million people suffering from the disorder
worldwide. In addition, studies have shown that the inci-
dence of juvenile-onset, insulin-dependent diabetes has
doubled over the last 15 years. There has also been a
five fold increase in the number of children under the age
of 5 suffering from diabetes in just 20 years.
[0003] The symptoms associated with diabetes can be
severe. If the blood glucose level is not suitably controlled
by the patient, the physical damage which may be caused
includes blindness, heart disease and gangrene. As
such, the mortality rate for people with diabetes is signif-
icantly higher than the rate for the average person.
[0004] A person’s blood glucose concentration varies
over a relatively short timescale, due to a number of fac-
tors, such as the length of time since the patient’s last
meal, the type of food ingested, the amount of exercise
taken, and whether or not the patient is otherwise ill. As
a result, people with diabetes usually need to test their
glucose levels many times a day, in order to monitor and
control their condition. The actual testing regime varies
between patients and is individually prescribed by the
doctor or diabetes educator of the patient.
[0005] The primary method used for testing blood glu-
cose concentration involves the taking of a blood sample,
which is then analysed. In this test, a patient’s finger or
arm is pricked with a small needle and the resulting drop
of blood is placed on a test strip, for analysis in a hand-
held meter. If the glucose concentration reading is above
an acceptable level, insulin must be injected to bring the
glucose concentration back within an acceptable range.
[0006] Due to the frequency of testing required to mon-
itor the blood glucose concentration, the patient is nor-
mally expected to perform the tests throughout the day,
drawing and analysing the blood sample himself. There
are a number of problems experienced by patients with
the above procedure. Firstly, the technique is invasive
and therefore carries the risk of infection. Secondly, con-
tinual pricking of the fingers causes hard skin. Thirdly,
the process is clearly not pain-free. Finally, there is a
large, ongoing consumables cost associated with this
method. As a result of these and other problems, certain
sectors of the diabetic population do not test themselves
as often as required. This is particularly the case for the
elderly, who tend to lack the fine motor skills required;
teenagers, who tend to find the whole procedure socially
embarrassing; and children, who tend not to accept the
discomfort associated with the process.

[0007] A number of non-invasive blood glucose con-
centration measuring techniques have been proposed to
overcome these problems. In general these have been
designed to work by making a measurement through the
skin but the variability in the skin’s characteristics have
led to inaccurate results.
[0008] More recently the eye has been proposed as a
better measurement location. Possible techniques for
measuring glucose in the eye include spectroscopy on
the conjunctiva (e.g. US 6,975,892), psychophysical
measurements on the fundus (e.g. US 6,895,264), a con-
tact lens or other implantable device that absorbs glucose
(e.g. US 6,980,842 or US 2006/0166350) or a measure-
ment of ocular refractive correction of an eye of a mam-
mal (e.g. US 6,442,410).
[0009] One particular approach which has been sug-
gested involves measuring the glucose concentration of
the aqueous humour in the anterior chamber of the eye,
since, while varying between individuals, there is a close
correlation between this concentration and the blood glu-
cose concentration. Measurement of the glucose con-
centration of the aqueous humour may be achieved by
various means; for example, by polarimetry (e.g., US A
5,896.198); by Raman techniques (e.g., WO A
00/02479); by fluorescence photometry (e.g., WO
2005/120334); by spectrometry (e.g., US A 5,969,815);
by fluorescence spectroscopy (e.g., WO 02/087429) or
by reflectometry (e.g., US A 6,236,089).
[0010] A desirable alternative approach to measuring
the glucose concentration in the aqueous humour in-
volves measuring the refractive index of the aqueous hu-
mour, since there is a strong correlation between the re-
fractive index and the glucose concentration. In this re-
spect, US 3,963,019, US 6,152,875, WO 03/025562, WO
05/044099 and WO 05/058152 describe various tech-
niques associated with measurement of the refractive
index of the aqueous humour.
[0011] In addition, there are many other measurement
techniques associated with the eye of a patient or oper-
ator. In one example, it is necessary to measure the thick-
ness or shape of the cornea in order to make Laser-As-
sisted in Situ Keratomileusis (LASIK) surgery safer (for
example as described in US 6,585,723 and US
2004/0080759). Other examples include measurement
of ophthalmic characteristics such as Central Corneal
Thickness (CCT), Anterior Chamber Depth (ACD), cor-
neal curvature and/or axial length of the eye.
[0012] EP 1 882 446 A1 relates to a handheld meas-
uring appliance for measuring an analyte in an eye fluid.
[0013] For certain measurements made with respect
to the eye, but also in relation to other parts of the body,
it is necessary to translate one or more parts of an optical
system in order to make measurements at different dis-
tances relative to a part of the body, for example the eye.
In this respect, it has been discovered that measurement
fidelity is compromised by lack of synchronism between
data acquired and position of a scanning system of the
optical system relative to the part of the body.

1 2 



EP 2 391 262 B1

3

5

10

15

20

25

30

35

40

45

50

55

[0014] In fact, the challenges of sampling whilst mov-
ing, for example translating, an element is not exclusive
to the field of healthcare. Indeed, known sampling sys-
tems employ sampling of location information associated
with a moving part of a scanning system and analogue
data, for example a measurement signal, on a fixed time
interval basis, thereby making the analogue data and lo-
cation information both relative to time and requiring fur-
ther processing of the location information and the ana-
logue data in order to correlate the analogue data with a
given position of the moving part of the scanning system
when the analogue data was acquired by sampling. As
a result of the need to correlate the analogue data with
the given position, noise is effectively introduced into the
scanning process, thereby reducing accuracy and re-
peatability of samples.
[0015] Furthermore, some sampling systems employ
a scanning system comprising a motion controller cou-
pled to a translatable stage. When sampling, a potential
latency exists between requesting the motion controller
to identify a position of the stage and actually receiving
the identification of the position from the motion control-
ler. Also, the position information provided by the motion
controller is not always accurate because the stage may
translate at a speed greater than an update rate of an
internal register of the motion controller used to store the
position information. Consequently, the stage can be at
a position for a new sample to be executed, but the lo-
cation information provided by the motion controller can
indicate a preceding location. Hence, common position
information can be provided by the motion controller in
respect of samples executed at multiple different loca-
tions.
[0016] An apparatus according to the invention is de-
fined in claim 1.
[0017] The input may comprise a first channel input
and a second channel input.
[0018] The location increment information may com-
prise a first location increment signal and a second loca-
tion increment signal; the first and second location incre-
ment signals may be received via the first channel input
and the second channel input, respectively.
[0019] The first location increment signal may be out
of phase with the second location increment signal.
[0020] The first location increment signal may be sub-
stantially 90° out of phase with the second location in-
crement signal.
[0021] The trigger signal may constitute a clock signal.
[0022] The clock signal may be a train of pulses for
triggering execution of multiple samples for respective
multiple locations. The clock signal may constitute an
external clock source.
[0023] The processing resource may comprise an in-
terrupt signal generator; the interrupt signal generator
may be responsive to a change in the location increment
information so as to generate the trigger signal.
[0024] The interrupt signal generator may respond to
a change of state of the location increment information.

The change of state may be in any direction.
[0025] The processing resource may be arranged to
generate a state transition response signal. The process-
ing resource may comprise a cascade output and the
trigger signal may be provided at the cascade output.
[0026] The interrupt signal generator may have an in-
terrupt time associated with a frequency of the trigger
signal; the interrupt time may be arranged to elapse be-
tween expected receipts of location increment informa-
tion.
[0027] The processing resource may be capable of de-
tecting a direction associated with the location increment
information and ignoring location increment information
associated with a direction that is opposite to an expected
direction of travel.
[0028] According to a second aspect there is provided
a data acquisition system comprising: a signal sample
trigger apparatus set forth above in relation to the first
aspect of the invention, the input of the signal sample
trigger apparatus being coupled to the data encoder; and
a data sampling module coupled to the output of the sig-
nal sample trigger apparatus, the data sample module
being arranged to sample the analogue signal in re-
sponse to a characteristic of the trigger signal
[0029] The system may further comprise: a data en-
coder arranged to generate, when in use, the location
increment information.
[0030] The system may further comprise: a scanning
system; the data encoder may generate the location in-
crement information in response to translation of an el-
ement of the scanning system.
[0031] The element of the scanning system may be a
translatable stage. The translatable stage may be linearly
translatable.
[0032] The system may further comprise: a motion
controller coupled to the scanning system.
[0033] The motion controller may be coupled to the
data encoder.
[0034] According to a third aspect of the present inven-
tion, there is provided an optical measurement apparatus
comprising the data acquisition system as set forth above
in relation to the second aspect of the invention.
[0035] The apparatus may be arranged to measure,
when in use, a physiological characteristic of a part of a
body. The part of the body may be an eye.
[0036] The apparatus may further comprise a confocal
optical system.
[0037] The apparatus may be arranged to measure,
when in use, a thickness and/or a position of an optically
transmissive medium or a reflective medium.
[0038] A method according to the invention is defined
in claim 12.
[0039] Further, there is provided a computer program
element comprising computer program code means to
make a computer execute the method as set forth above
in relation to the fourth aspect of the invention.
[0040] The computer program element may be embod-
ied on a computer readable medium.
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[0041] It is thus possible to provide a signal sample
trigger apparatus, a data acquisition system and a meth-
od of sampling an analogue signal that directly associ-
ates location information with sampled analogue data,
thereby avoiding reference to time of measurement when
acquiring a sample of the analogue signal at a location
associated with the acquisition of the sample of the an-
alogue signal. It is also therefore possible to reduce the
amount of data that needs to be acquired in order to ob-
tain a sample of the analogue signal at the location, for
example a reduction of about 50%, because additional
position information with respect to time is not required.
Furthermore, use of linear position increments as a basis
for obtaining samples of the analogue signal results in
significant simplification of peak and feature identification
algorithms implemented in relation to the sampled data
subsequent to acquisition as part of a measurement tech-
nique, thereby improving measurement accuracy and
precision of results provided by a measurement appara-
tus employing the signal sample trigger apparatus and/or
method. As samples are acquired with respect to loca-
tions instead of points in time, the samples are acquired
at the same positions consistently, improving repeatabil-
ity of acquisition of samples and thus making oversam-
pling unnecessary. Additionally, it is possible to obviate
the need for precise position and/or velocity control when
controlling motion of the scanning system. Also, the po-
sition information obtained is real-time instead of indirect
via a motion controller, where a latency can exist between
the motion controller achieving a position and correctly
identifying the position.
[0042] At least one embodiment of the invention will
now be described, by way of example only, with reference
to the accompanying drawings, in which:

Figure 1 is a schematic diagram of a measurement
apparatus;
Figure 2 is a schematic diagram of a data acquisition
system comprising a signal sample trigger apparatus
constituting an embodiment of the invention;
Figure 3 is a schematic diagram of a position module
employed in the system of Figure 2;
Figure 4 is a timing diagram of signals applied to
inputs and an output of the position module of
Figure 3;
Figure 5 is a schematic diagram of another position
module alternatively employed in the system of Fig-
ure 2 and constituting another embodiment of the
invention; and
Figure 6 is a timing diagram of signals applied to
inputs and an output of the position module of
Figure 5.
Figure 7 is a schematic diagram of at least the data
acquisition system of Figure 2 embodied as a part
of an embedded system; and
Figure 8 is a schematic diagram of another data ac-
quisition system constituting another embodiment of
the invention.

[0043] Throughout the following description identical
reference numerals will be used to identify like parts.
[0044] Referring to Figure 1, an optical measurement
apparatus, for example a confocal measurement appa-
ratus, such as a glucometer or a pachymeter, comprises
an optical system 100, for example a confocal optical
system, including a source 102 of electromagnetic radi-
ation, for example visible light, though light invisible to
the eye, for example near infra-red light, can be used so
as to reduce discomfort to the eye. An output window
(not shown) of the source 102 is oriented towards a
beamsplitter 104 that is placed in an optical path of the
source 102. The beamsplitter 104 serves to fold the op-
tical path of the source 102 towards a scanning lens 106.
In this example, the scanning lens 106 is shown as a
single lens, though the skilled person will appreciate a
lens system can serve as the scanning lens 106. The
scanning lens 106 is capable of linearly translating so as
to move closer to or further from the beamsplitter 104. In
this example, the scanning lens 106 is disposed in a
mount that is part of a scanning system 107. The scan-
ning system 107 comprises a translatable stage, for ex-
ample an LAS15-015 translatable stage available from
SMAC, Inc., USA, which carries the mounted scanning
lens 106.
[0045] The beamsplitter 104 is a half-silvered mirror,
though the skilled person will appreciate that any suitable
alternative optical element or arrangement can be em-
ployed to function as the beamsplitter 104, for example
a polarising beamsplitter and ̈  wave plate disposed be-
tween the polarising beam splitter and the scanning lens
106.
[0046] A focussing lens 108 is disposed opposite the
beamsplitter 104 so that the beamsplitter 104 is located
between the scanning lens 106 and the focussing lens
108. As the optical measurement apparatus is a confocal
system, an aperture 110 constituting a pinhole is dis-
posed opposite the focussing lens 108, a detector 112
being disposed adjacent the aperture 110. The detector
112, in this example, comprises a photodiode (not shown
in Figure 1). However, an array of photodiodes or similar
detector system, for example Charge-Coupled Device
(CCD) detector system or Complementary Metal Oxide
Semiconductor (CMOS) detector system, can be em-
ployed without the aperture 110 if desired in order to de-
tect off-axis beams. A data sampling module 122 is op-
erably coupled to the detector 112 in order to sample a
measurement signal to be described later herein, the
measurement signal being an example of an analogue
signal. Although not shown, the data sampling module
122 comprises a first input (not shown) for receiving the
measurement signal from the detector 112 and a second
input 123 for receiving a clock signal to trigger sampling
of the measurement signal. The data sampling module
122 also comprises an output for providing signal sam-
ples for subsequent processing. In this example, the data
sampling module 122 is a USB 6295M data acquisition
card available from National Instruments, Inc., USA. The
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skilled person will also appreciate that the output of the
data sampling module 122 is coupled to one or more
other hardware elements in order to provide processing
functionality so that, in this example, a physiological pa-
rameter of a part of a body can be determined using, for
example peak and feature identification algorithms. The
hardware elements can be provided as a Personal Com-
puter (PC) or any other suitable computing device capa-
ble of executing software, for example firmware, to sup-
port the processing functionality. Indeed an embedded
implementation can be employed, for example an em-
bedded device, such as an Application Specific Integrat-
ed Circuit (ASIC), microcontroller or a Digital Signal Proc-
essor (DSP) operably coupled to a Field Programmable
Gate Array (FPGA). However, as these hardware ele-
ments are not directly related to the operation of the em-
bodiments described herein, the elements and associat-
ed functionality thereof will not be described further here-
in.
[0047] The scanning lens 106 has a receiving numer-
ical aperture associated therewith and is capable of ac-
cepting light incident thereupon that has a cone angle
falling within a receiving angle limit associated with the
receiving numerical aperture. Consequently, in this ex-
ample, the receiving numerical aperture associated with
the scanning lens 106 defines an acceptance angle of
the optical system 100. An effective numerical aperture
of the scanning lens 106 depends upon how the scanning
lens 106 is deployed in the optical system 100. For ex-
ample, the mount for the scanning lens 106 can have a
circumferential retaining channel that has side walls that
overlie a peripheral annular portion of the scanning lens
106, thereby reducing the usable area of the scanning
lens 106.
[0048] Turning to Figure 2, in this example a data ac-
quisition system 200 is coupled to the scanning system
107, the scanning system 107 being coupled to a motion
controller 202. In this example, the motion controller 202
is an LAC1 servo controller available from SMAC, Inc.
As the name suggests, the motion controller 202 serves
to control linear translation of the stage carrying the scan-
ning lens 106. In this respect, the stage translates by
linear increments controlled by the motion controller 202,
the linear increments being possible in a forward direction
and a reverse direction. A position encoder 204 consti-
tuting a data encoder is provided relative to the stage in
order to provide an indication of translation increments,
for example an RGH24 encoder system available from
Renishaw plc, of the stage. The position encoder 204
therefore serves to provide location information associ-
ated with the position of the stage that can be interpreted
relative to a known point of reference. For embodiments
employing closed loop control, an output of the position
encoder 204 is coupled to the motion controller 202 in
order to provide the motion controller 202 with feedback
as to the location of the stage. The output of the position
encoder 204 is also coupled to an input of a processing
resource 206. The processing resource 206 serves, in

this example, as a signal sample trigger apparatus or
position module, the function of which will be described
later herein. An output of the position module 206 is cou-
pled to the data sampling module 122 mentioned above.
The data acquisition system 200 comprises the position
module 206 and the data sampling module 122.
[0049] Referring to Figure 3, in this example, the
processing resource 206 comprises a PIC12F675 8-bit
microcontroller 300 available from Microchip Technolo-
gy, Inc. However, the skilled person will appreciate that
any suitable microcontroller can be employed. The mi-
crocontroller 300 comprises a first channel input 302, a
second channel input 304, a clock signal output 306 and
a direction signal output 308. Use of an ability of the mi-
crocontroller 300 to indicate direction will be described
later herein. The first and second channel inputs 302,
304 constitute the input of the position module 206 de-
scribed above.
[0050] In operation, the location to be measured is of-
fered to the optical system 100, for example an eye hav-
ing a surface 114 involved in a measurement to be made.
The optical path mentioned above extends from the
source 102 to the detector 112 via the surface 114 to be
measured. The optical measurement apparatus is em-
ployed to make measurements in accordance with UK
patent publication no. GB-B- 2 407 378 or GB-A- 2 409
033. However, triggering of sampling of the measure-
ment signal is as described herein. Of course, a surface
of the eye is only an example of the many items that can
be measured. In this respect, a location in or on any suit-
able physiological body-part can be measured using the
optical system 100. Indeed, measurement is not limited
to a healthcare-related measurement and the skilled per-
son should appreciate that non-contact measurements
can be made in respect of any surfaces where, for ex-
ample, a refractive index difference exists. For example,
optically transmissive materials, such as glass and plas-
tics. Other possible measurement applications also exist,
for example, measurement of position and/or thickness
in relation to a reflective surface or an optically transmis-
sive medium.
[0051] In this example, after the eye has been brought
to the optical system 100, the source 102 emits a beam
of collimated light 116, the beam of collimated light 116
being directed to the scanning lens 106. The redirected
beam of collimated light is focussed by the scanning lens
106 onto the surface 114 of the eye to be measured. The
focussed beam 118, constituting a probe beam, has a
probe cone angle corresponding to a probe numerical
aperture. The probe beam 118 is incident upon the sur-
face 114, whereupon the probe beam 118 is reflected
from the surface 114 at an angle relative to a receiving
axis 119 of the optical system 102 depending upon a
degree of alignment of the surface 114 with the receiving
axis 119, the reflected beam 120 being incident upon the
scanning lens 106 resulting in a collimated reflected
beam 117.
[0052] The collimated reflected beam 117 then passes
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through the beamsplitter 104 before being focussed upon
the detector 112 by the focussing lens 108, the aperture
110 being confocal with the location to be measured 114
and thereby spatially limiting the region from which light
is received.
[0053] As a result of incidence of the focussed reflected
beam on the detector 112, the detector 112 generates
an electrical output signal constituting the measurement
signal in response to the excitation of the detector 112
by the focussed reflected beam.
[0054] In accordance with the technique mentioned
above, multiple measurements are made at multiple lo-
cations. In this respect, the stage carrying the scanning
lens 106 translates, in this example, linearly from a first
position to a second position, the measurement signal
being sampled at multiple linear positions of the stage
between the first and second positions. Of course, the
skilled person should appreciate that other implementa-
tions can involve non-linear, for example rotational, trans-
lations of an element of a scanning system. However, in
this example, as the stage translates, the position encod-
er 204 generates the location increment information, pro-
vided at a first channel output (not shown) and a second
channel output (also not shown) of the position encoder
204. The location increment information is a first location
increment signal provided at the first channel output and
a second location increment signal provided at the sec-
ond channel output. The first and second location incre-
ment signals are digital pulsed signals, for example Tran-
sistor-To-Transistor (TTL) pulsed signals. In this exam-
ple, the first and second location increment signals are
out of phase. In particular, the first and second location
increment signals are substantially 90° out of phase or
substantially in quadrature.
[0055] The first location increment signal is received
by the first channel input 302 and the second location
increment signal is received by the second channel input
304. The position module 206, upon receipt of the first
and second location increment signals, processes the
first and second location increment signals in order to
generate a trigger signal. In this example, the position
module 206 comprising the PIC12F675 8-bit microcon-
troller 300 and has an output pin (GP2) that provides an
output signal based upon signals present at the first and
second channel inputs 302, 304. In this respect, the mi-
crocontroller 300 possesses interrupt-on-change func-
tionality that, unlike regular interrupt functionality, re-
sponds to both rising and falling edges of the input sig-
nals. In this respect, an interrupt signal generator (not
shown) of the microcontroller 300 generates (Figure 4)
a pulsed output signal 400 that is in response to rising
and falling edges of the first location increment signal
402 and the second location increment signal 404. In this
example, an interrupt signal generator responds to
changes or transitions of the location increment informa-
tion. As the separation between succeeding edges of the
first and second location increment signals 402, 404 con-
stitute a predetermined travel distance by the stage, for

example 0.5mm, the pulsed output signal 400 constituting
the trigger signal generated by the microcontroller 300
comprises a series or train of pulses 406. In this example,
a rising edge of each pulse 408 corresponds to attain-
ment of a position increment by the stage.
[0056] The data sampling module 122 is responsive to
a characteristic of the trigger signal received via the sec-
ond input thereof, for example a rising or falling edge of
the trigger signal, and executes a sample of the meas-
urement signal received via the first input thereof. A sam-
ple is executed in response to each pulse of the trigger
signal and so multiple samples are acquired for respec-
tive multiple locations. As mentioned above, the samples
of the measurement signal are subsequently processed
in accordance with any suitable signal processing tech-
nique.
[0057] The maximum allowable scanning speed of the
scanning system 107 is dictated by the maximum sam-
pling rate of the sampling of the data acquisition card
mentioned above. In this example, the maximum sam-
pling rate of the data acquisition card is 1.25MHz. The
maximum theoretical translation velocity of the stage is
given by: 

where vs is the translation velocity of the stage in mms-1,
fs is the maximum sample rate in samples/s, and renc is
the resolution of the data encoder in mm.
[0058] Consequently, for the maximum sampling rate
of the data acquisition card of 1.25MHz, the maximum
theoretical scanning speed is 625 mms-1. Assuming, for
example, that a 610% margin of error exists in relation
to velocity control of the translatable stage the practical
velocity limit of the translatable stage is about 562.5
mms-1.
[0059] Usually, the maximum clock frequency of the
microcontroller 300 is not a limiting factor, although a limit
exists to the number of instructions the microcontroller
300 can execute in the context of the maximum clock
frequency and the number of instructions involved in gen-
erating each pulse of the trigger signal. In this respect, if
(for example) the microcontroller 300 has a maximum
clock frequency of 20MHz and a 5MHz instruction cycle
based upon 4 clock cycles being required to execute 1
instruction, then an interrupt-on-change requiring 20 in-
structions to generate the pulse of the trigger signal will
result in the trigger signal having a maximum possible
frequency of 250kHz.
[0060] In some embodiments, the data sampling mod-
ule 122 can be slower than the USB 6295M data acqui-
sition card described above. One exemplary data sam-
pling module 122 is a PCI 6036E data acquisition card
also available from National Instruments, Inc. In such cir-
cumstances, the maximum clock frequency of the micro-
controller 300 is faster than required, and it is desirable
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to match the frequency of the trigger signal so as not to
exceed the maximum sampling rate of the data acquisi-
tion card. A duration or time of an interrupt event asso-
ciated with generation of the interrupt-on-change by the
position module 206 can be modified so as to modify a
cut off frequency of the position module 206, thereby
slowing the rate at which interrupt-on-change events can
occur. The duration of the interrupt event is modified by
adding or removing delays, for example by adding so-
called "no operation" (NOP) instructions, in an interrupt
routine implemented by the microcontroller 300.
[0061] The speed at which the scanning system 107
translates the stage also has to be controlled by the mo-
tion controller 202 so as to ensure that the output of the
data encoder 204 is compatible with the limited output
frequency of the position module 206 and/or the sampling
frequency of the data sampling module 122.
[0062] Additionally or alternatively, the time taken by
the position module 206 to execute processing steps to
generate a pulse at the output 306 in response to the
data at the inputs 302, 304 can be varied in order to mit-
igate the effects of noise in the form of unintended, spu-
rious, pulses or spikes generated by the data encoder
between measurement location intervals. In this respect,
the microcontroller 300 executes each interrupt, using a
predetermined number of instructions, considerably be-
fore it is necessary to generate a subsequent interrupt.
Consequently, a time window exists during which the mi-
crocontroller 300 is ready to process signals received at
the first and second channel inputs 302, 304 before a
subsequent data pulse is expected at the first channel
input 302 or the second channel input 304. During this
time window, the unexpected pulse or spike received via
the first or second channel input 302, 304 constitutes
noise that can trigger acquisition of data by the data ac-
quisition module 122, resulting in acquisition of a rogue
data point. However, by causing the interrupt time to
elapse between expected receipts of location increment
information, by extending the interrupt time, for example,
by increasing the number of instructions that need to be
executed by the microcontroller 300 in order to generate
the interrupt, the microcontroller 300 can remain occu-
pied for a longer period of time than previously described
and so be unavailable to process location increment in-
formation received at the first or second channel input
302, 304 until closer to the time when valid data is ex-
pected. The time window described above is thereby re-
duced. The duration of the interrupt event may be less
than about 98% of the time that elapses between interrupt
events when the stage is travelling at the maximum de-
sired velocity, adjusted for a margin of error of the stage,
for example less than about 90%, such as less than about
80% or less than about 75%. By way of further example,
if the stage can translate at a maximum speed of 100
mms-1 as described above, resulting in a quadrature out-
put frequency of the data encoder 204 of 25 kHz and the
output frequency of the position module 300 being 100
kHz, then the minimum time that can occur between clock

pulses is 1 x 10-5s.
[0063] Hence, if the duration of the interrupt event is
increased to, for example, 0.9 x 10-5s, then another in-
terrupt cannot occur until elapse of 0.9 x 10-5s after the
previous pulse that triggered a preceding interrupt. Any
spurious pulses or spikes due to noise or stage jitter are
therefore ignored by the position module 206 during this
period the interrupt event effectively serving a low-pass
filtering function.
[0064] In another embodiment (Figure 5), a quadrature
decoder 500 is used instead of the microcontroller 300
of the previous example. In this example, the position
module 206 comprises an HCTL-2032 quadrature de-
coder 500 available from Avago Technologies. The quad-
rature decoder 500 comprises a first input line, CHA, 502
and a second input line, CHB, 504 constituting a first and
second channel inputs. A cascade output (CNTDEC) 506
of the quadrature decoder 500 constitutes the trigger out-
put. In this example, the cascade output is usually em-
ployed for coupling the quadrature decoder 500 to an-
other quadrature decoder, but not in this example. In this
example, the cascade output 506 is used for another pur-
pose, which will become apparent later herein. The quad-
rature decoder 500 also comprises an up/down count
output 508 that constitutes the direction signal output.
[0065] In operation, as the stage translates, the posi-
tion encoder 204 generates the location increment infor-
mation, provided at a first channel output (not shown)
and a second channel output (also not shown). The lo-
cation increment information is a first location increment
signal provided at the first channel output and a second
location increment signal provided at the second channel
output. The first and second location increment signals
are digital pulsed signals. In this example, the first and
second location increment signals are out of phase. In
particular, the first and second location increment signals
are substantially 90° out of phase or substantially in quad-
rature.
[0066] The first location increment signal is received
by the first channel input 502 and the second location
increment signal is received by the second channel input
504. The position module 206, upon receipt of the first
and second location increment signals, processes the
first and second location increment signals in order to
generate the trigger signal. The quadrature decoder 500
therefore generates (Figure 6) a pulsed output signal 600
that is in response to rising and falling edges of the first
location increment signal 602 and the second location
increment signal 604. In this respect, the quadrature de-
coder 500 responds to transitions of the location incre-
ment information and so the pulsed output signal 600
constitutes a state transition response signal. The pulsed
output signal 600 is provided at the cascade output 506.
As the separation between succeeding edges of the first
and second location increment signals 602, 604 consti-
tute a predetermined travel distance by the stage, for
example 0.1mm in this embodiment, the pulsed output
signal 600 constituting the trigger signal generated by
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the quadrature decoder 500 comprises a series of pulses
606, each pulse 608 corresponding to a position incre-
ment of the stage.
[0067] The data sampling module 122 is responsive to
a characteristic of the trigger signal received via the sec-
ond input thereof, for example a rising or falling edge of
the trigger signal, and executes a sample of the meas-
urement signal received via the first input thereof. As
mentioned above, the samples of the measurement sig-
nal are subsequently processed in accordance with any
suitable signal processing technique.
[0068] The maximum allowable scanning speed of the
scanning system 107 is dictated by the maximum sam-
pling rate of the sampling of the data acquisition card
mentioned above. In this example, the maximum sam-
pling rate of the data acquisition card is 1.25MHz. The
maximum theoretical translation velocity of the stage is
given by: 

where vs is the translation velocity of the stage in mms-1,
fs is the maximum sample rate in samples/s, and renc is
the resolution of the data encoder in mm.
[0069] Consequently, for the maximum sampling rate
of the data acquisition card of 1.25MHz, the maximum
theoretical scanning speed is 125 mms-1. Assuming, for
example, that a 610% margin of error exists in relation
to velocity control of the translatable stage the practical
velocity limit of the translatable stage is about 112.5
mms-1.
[0070] In the above examples, the trigger signal con-
stitutes a clock signal that is, in this example, a repeating
series or train of pulses for executing multiple samples.
From the perspective of the data acquisition module 122,
the clock signal constitutes an external clock source.
[0071] In another embodiment, the scanning system
107 sometimes operates in accordance with a closed
loop regime, thereby reversing the direction of the stage
in cases where the stage has overshot a target location.
In such circumstances, an initial pulse is generated by
the data encoder 204 as the stage passes the target lo-
cation increment and then generates a subsequent data
pulse once the stage returns to the target location. The
subsequent data pulse caused by travel of the stage in
the reverse direction constitutes erroneous data and so
has to be ignored and not result in the data acquisition
module 122 executing a sample of the measurement sig-
nal. In this respect of the first embodiment, the microcon-
troller 300 therefore monitors the signal to be provided
at the direction output 308 (no physical connection to the
direction output 308 is actually required as the data can
be acquired and used internally by the microcontroller
300) in order to detect movement of the stage in the re-
verse direction and thus ignore the location increment
information associated with the return to the target loca-

tion, i.e. movement in a direction opposite to that expect-
ed, thereby preventing generation of a pulse at the output
306.
[0072] In an alternative embodiment, the direction sig-
nal output 508 of the quadrature decoder 500 of the sec-
ond embodiment can be used by coupling the quadrature
decoder 500 to an additional microcontroller, the addi-
tional microcontroller providing the above-described
functionality in order to detect movement of the stage in
the reverse direction and ignore the location increment
information associated with the return to the target loca-
tion.
[0073] As suggested above, in a further embodiment
the data acquisition system 200 of, for example, the first
embodiment described herein can be implemented as
an embedded system. Additionally, the embedded sys-
tem can be arranged to provide the additional processing
required to deliver a measurement to a user. In this re-
spect, the scanning system 107, located relative to the
data encoder 204, is coupled to the motion controller 202
as described previously. Also as described previously,
an optional coupling between the data encoder 204 and
the motion controller 202 can be provided where closed
loop feedback is required.
[0074] The first and second channel outputs of the data
encoder 204 are coupled to a microcontroller 700 for em-
bedded applications, for example a PIC32MX 32-bit mi-
crocontroller, available fro Microchip Technology, Inc.
The microcontroller 700 has first and second inputs 702,
704 for coupling to the first and second outputs of the
data encoder 204. The microcontroller 700 supports an
interrupt controller 706, the first and second inputs 702,
704 of the microcontroller 700 being operably coupled to
the interrupt controller 706. The interrupt controller 706
is arranged to provide the interrupt-on-change function-
ality and constitutes the interrupt signal generator de-
scribed above. The interrupt controller 706 is operably
coupled to an interrupt service routine 708 that is exe-
cuted within the microcontroller 700. The interrupt service
routine 708 is arranged to generate a series of individual
triggers in response to transitions in the dual input signal
702, 704 provided by the data encoder 204. Together,
the interrupt controller 706 and the interrupt service rou-
tine 708 constitute the position module 206 with analo-
gous function to that described above in relation to pre-
vious embodiments.
[0075] The microcontroller 710 comprises an Ana-
logue-to Digital Converter (ADC) module 710 constituting
the data acquisition module 122. Although not shown in
Figure 7, the ADC module 710 has a first input for receiv-
ing the measurement signal described above in relation
to previous embodiments, and a trigger input operably
coupled to the interrupt service routine 708.
[0076] In this example, the microcontroller 712 sup-
ports an embedded processing algorithm 712 operably
coupled to an output of the ADC module 710 for receiving
data samples. The processing algorithm module 712 pro-
vides the additional processing described above. The
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processing algorithm module 712 is also coupled to a
display 714 via a suitable display driver (not shown) for
presenting a measurement to the user.
[0077] In another embodiment (Figure 8), the scanning
system 107 is formed by a chassis operably coupled to
a linear bearing or guide and a piezo motor is mounted
on the chassis and operably coupled to the linear bearing.
A multi-pole magnetic strip is mounted on a moving por-
tion of the linear bearing and a so-called magneto-resis-
tive sensor 800 is disposed opposite the magnetic strip,
the magneto-resistive sensor 800 comprising an array of
Hall sensors and a multi-pole magnetic strip in order to
generate location increment information in response to
translation of the stage of the scanning system 107. In
this example, the magneto-resistive sensor 800 compris-
es an output having a first analogue channel and a sec-
ond analogue channel. The skilled person should, how-
ever, appreciate that other configurations to generate lo-
cation information of a translatable element are contem-
plated. In this respect, the scanning system 107 or other
precision actuator as an independent entity can be
formed from a translatable part, for example a stage or
a linear bearing or guide carrying a multi-pole magnetic
strip that is disposed opposite a magneto-resistive sen-
sor in order to provide accurate position information over
a short translation distance of a mechanical part, for ex-
ample less than about 5 cm, such as less than about 4
cm. Of course, shorter translation distances are conceiv-
able, for example less than about 30 mm, such as less
than about 25 mm or less than about 20 mm, even less
than about 15 mm.
[0078] The output of the magneto-resistive sensor 800
is coupled to an input of an interpolator 802, for example
an iC-NQ interpolator available from iC-Haus GmbH,
Germany. A first output and a second output of the inter-
polator 802 are coupled to the data acquisition system
200. The motion controller 202 serves to control linear
translation of the stage carrying the scanning lens 106.
In this respect, the stage translates by linear increments
controlled by the motion controller 202, the linear incre-
ments being possible in a forward direction and a reverse
direction. The skilled person will, of course, appreciate
that although reference is being made in this embodiment
to linear translation, other types of translation, for exam-
ple rotational translation, can be monitored, where an
application merits use of a different type of translation.
[0079] The magneto-resistive sensor 800 constitutes
a data encoder and provides the indication of the location
of the stage. The position encoder 800 therefore serves
to provide location information associated with the posi-
tion of the stage that can be interpreted relative to a
known point of reference. For embodiments employing
closed loop control, a third and fourth output (shown as
a single coupling in Figure 8) of the interpolator 802 is
provided and coupled to the motion controller 202 in order
to provide the motion controller 202 with feedback as to
the location of the stage.
[0080] The coupling of the first and second outputs of

the interpolator 802 to the data acquisition system 200
comprises coupling of the first and second outputs of the
interpolator 802 to an input of the processing resource
206. As in the case of the first embodiment, the process-
ing resource 206 serves, in this example, as the data
sample trigger apparatus or position module, and hence
the function of which is as already described above in
relation to the previous embodiments. An output of the
position module 206 is coupled to the data sampling mod-
ule 122 mentioned above. The data acquisition system
200 comprises the position module 206 and the data
sampling module 122.
[0081] In operation, the magneto-resistive sensor 800
generates two alternating analogue output signals that
are, in this example substantially 90° out of phase, or
substantially in quadrature. When plotted with respect to
distance translated by the stage, the amplitudes of the
first and second output signals are sinusoidal and cosi-
nusoidal, respectively. The two alternating analogue out-
put signals applied to the inputs of the interpolator 802
are translated by the interpolator into the digital domain,
thereby providing two trains of pulses that are substan-
tially in quadrature in a like manner to that described
above in relation to previous embodiments. As process-
ing of the two pulse trains is as described above in relation
to previous embodiments, the processing of the two pulse
trains in order to generate a sample trigger signal will not
be described in further detail in relation to this embodi-
ment.
[0082] Whilst specific reference has been made above
to the translatable stage, the skilled person should ap-
preciate that the above embodiments are applicable to
any element having a variable position, information con-
cerning the location of the element being provided by the
data encoder 204. For example, the data encoder 204
can provide location information in relation to another
element of the scanning system that enables scanning
and hence the possibility of the measurement signal var-
ying in a manner that makes sampling of the measure-
ment signal desirable in order to determine the physio-
logical parameter mentioned above.
[0083] Although the above examples have predomi-
nantly been described in the context of the human eye,
the skilled person will appreciate that the techniques de-
scribed herein can be employed in relation to measure-
ment in respect of any refractive index boundary or re-
flective surface, for example any part of a body, be it
human or otherwise. Likewise, measurement of physio-
logical parameters can be made using the above tech-
niques in relation to the body. One example of the phys-
iological parameter is a blood-glucose concentration.
However, measurements, for example thickness meas-
urements of other materials are also contemplated. In-
deed, the apparatus and method described herein are
more generally applicable to any suitable surface analy-
sis technique in relation to a transmissive, reflective or
scattering surface. In this respect, the apparatus and
method described herein is contemplated for use in re-
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lation to profiling of a surface, for example surface rough-
ness analysis and/or surface depth analysis. The surface
to be analysed can be any suitable surface, for example
a semiconductor wafer, but also other precision surfaces,
for example, a polished surface, such as a highly polished
surface. The apparatus and method can be applied in
relation to failure analysis for a manufactured part and/or
quality analysis for a manufactured part, for example a
precision manufactured part.
[0084] The optical measurement apparatus can be
provided as a portable apparatus for personal or clinical
use, for example a hand-held device, or table, desk or
bench-top apparatus for a clinical environment where a
clinician can be present.
[0085] It should be appreciated that references herein
to "light", other than where expressly stated otherwise,
are intended as references relating to the optical range
of the electromagnetic spectrum, for example, between
about 350 nm and about 2000 nm, such as between
about 550 nm and about 1400 nm or between about 600
nm and about 1000 nm.
[0086] Alternative embodiments of the invention can
be implemented as a computer program product for use
with a computer system, the computer program product
being, for example, a series of computer instructions
stored on a tangible data recording medium, such as a
diskette, CD-ROM, ROM, or fixed disk, or embodied in
a computer data signal, the signal being transmitted over
a tangible medium or a wireless medium, for example,
microwave or infrared. The series of computer instruc-
tions can constitute all or part of the functionality de-
scribed above, and can also be stored in any memory
device, volatile or non-volatile, such as semiconductor,
magnetic, optical or other memory device.

Claims

1. An optical measurement apparatus comprising a da-
ta acquisition system and arranged to measure,
when in use, a physiological characteristic of a part
of a body, the data acquisition system comprising:

a signal sample trigger apparatus comprising:

an input;
a processing resource coupled to the input;
and
an output coupled to the processing re-
source; wherein
the processing resource is arranged to gen-
erate, when in use, a trigger signal in re-
sponse to location increment information,
the location increment information compris-
ing digital pulses and each digital pulse has
a rising edge and a falling edge;
the location increment information corre-
sponds to a repeating predetermined travel

distance and is received via the input;
the output is arranged to provide the trigger
signal for triggering execution of a sample
of a measurement signal, the trigger signal
comprising a repeating series of pulses as-
sociated with the location increment infor-
mation, including a first pulse and a second
pulse;
the processing resource is arranged to gen-
erate the first pulse and the second pulse
in response to the rising edge of the each
digital pulse and the falling edge of the each
digital pulse; and

a data sampling module coupled to the output, the
data sample module being arranged to sample the
measurement signal in response to a characteristic
of the trigger signal.

2. A system as claimed in Claim 1, wherein the input
comprises a first channel input and a second channel
input.

3. A system as claimed in Claim 2, wherein the location
increment information comprises a first location in-
crement signal and a second location increment sig-
nal, the first and second location increment signals
being received via the first channel input and the
second channel input, respectively.

4. A system as claimed in Claim 3, wherein the first
location increment signal is out of phase with the
second location increment signal.

5. A system as claimed in any one of the preceding
claims, wherein the processing resource comprises
an interrupt signal generator, the interrupt signal
generator being responsive to a change in the loca-
tion increment information so as to generate the trig-
ger signal.

6. A system as claimed in any one of the preceding
claims, wherein the processing resource is arranged
to generate a state transition response signal.

7. A system as claimed in Claim 5, wherein the interrupt
signal generator has an interrupt time associated
with a frequency of the trigger signal, the interrupt
time being arranged to elapse between expected re-
ceipts of location increment information.

8. A system as claimed in any one of the preceding
claims, wherein the processing resource is capable
of detecting a direction associated with the location
increment information and ignoring location incre-
ment information associated with a direction that is
opposite to an expected direction of travel.
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9. A system as claimed in Claim 1, further comprising:

a data encoder arranged to generate, when in
use, the location increment information.

10. A system as claimed in Claim 1 or Claim 9, further
comprising:

a scanning system, the data encoder generating
the location increment information in response
to translation of an element of the scanning sys-
tem.

11. A method of measuring a physiological characteristic
of a part of a body using an optical measurement
apparatus, the method comprising:

receiving location increment information corre-
sponding to a repeating predetermined travel
distance, the location increment information
comprising digital pulses and each digital pulse
has a rising edge and a falling edge;
generating a trigger signal in response to the
location increment information, the trigger signal
comprising a repeating series of pulses associ-
ated with the location increment information in-
cluding a first pulse and a second pulse;
generating the first pulse and the second pulse
in response to the rising edge of the each digital
pulse and the falling edge of the each digital
pulse, respectively; and
sampling a measurement signal in response to
the trigger signal.

Patentansprüche

1. Optische Messvorrichtung, die ein Datenerfas-
sungssystem umfasst und dafür ausgelegt ist, wäh-
rend des Gebrauchs eine physiologische Eigen-
schaft eine Teils eines Körpers zu messen, wobei
das Datenerfassungssystem Folgendes umfasst:

eine Signalabtastungsauslösevorrichtung, die
Folgendes umfasst:

einen Eingang;
eine Verarbeitungsressource, die mit dem
Eingang gekoppelt ist; und
einen Ausgang, der mit der Verarbeitungs-
ressource gekoppelt ist;

wobei die Verarbeitungsressource da-
für ausgelegt ist, während des Ge-
brauchs in Reaktion auf Positionsinkre-
mentinformationen ein Auslösesignal
zu generieren,
wobei die Positionsinkrementinformati-

onen digitale Impulse umfassen und je-
der digitale Impuls eine ansteigende
Flanke und eine abfallende Flanke hat;
wobei die Positionsinkrementinformati-
onen einer sich wiederholenden vorge-
gebenen Fortbewegungsdistanz ent-
spricht und über den Eingang empfan-
gen werden;
wobei der Ausgang dafür ausgelegt ist,
das Auslösesignal zum Auslösen des
Ausführens einer Abtastung eines
Messsignals bereitzustellen, wobei das
Auslösesignal eine sich wiederholende
Reihe von Impulsen umfasst, die mit
den Positionsinkrementinformationen
verknüpft sind und einen ersten Impuls
und einen zweiten Impuls enthalten;
wobei die Verarbeitungsressource da-
für ausgelegt ist, den ersten Impuls und
den zweiten Impuls in Reaktion auf die
ansteigende Flanke jedes digitalen Im-
pulses und die abfallende Flanke jedes
digitalen Impulses zu generieren; und

ein Datenabtastmodul, das mit dem Aus-
gang gekoppelt ist, wobei das Datenabtast-
modul dafür ausgelegt ist, das Messsignal
in Reaktion auf eine Eigenschaft des Aus-
lösesignals abzutasten.

2. System nach Anspruch 1, wobei der Eingang einen
ersten Kanaleingang und einen zweiten Kanalein-
gang umfasst.

3. System nach Anspruch 2, wobei die Positionsinkre-
mentinformationen ein erstes Positionsinkrementsi-
gnal und ein zweites Positionsinkrementsignal um-
fassen, wobei das erste und das zweite Positionsin-
krementsignal über den ersten Kanaleingang bzw.
den zweiten Kanaleingang empfangen werden.

4. System nach Anspruch 3, wobei das erste Positions-
inkrementsignal eine andere Phase hat als das zwei-
te Positionsinkrementsignal.

5. System nach einem der vorangehenden Ansprüche,
wobei die Verarbeitungsressource einen Interruptsi-
gnalgenerator umfasst, wobei der Interruptsignalge-
nerator auf eine Veränderung in den Positionsinkre-
mentinformationen anspricht, so dass das Auslöse-
signal generiert wird.

6. System nach einem der vorangehenden Ansprüche,
wobei die Verarbeitungsressource dafür ausgelegt
ist, ein Zustandübergangsantwortsignal zu generie-
ren.

7. System nach Anspruch 5, wobei der Interruptsignal-
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generator eine Interruptzeit hat, die mit einer Fre-
quenz des Auslösesignals verknüpft ist, wobei die
Interruptzeit dafür ausgelegt ist, zwischen erwarte-
ten Empfängen von Positionsinkrementinformatio-
nen zu verstreichen.

8. System nach einem der vorangehenden Ansprüche,
wobei die Verarbeitungsressource in der Lage ist,
eine Richtung zu detektieren, die mit den Positions-
inkrementinformationen verknüpft ist, und Positions-
inkrementinformationen zu ignorieren, die mit einer
Richtung verknüpft sind, die einer erwarteten Fort-
bewegungsrichtung entspricht.

9. System nach Anspruch 1, das des Weiteren Folgen-
des umfasst:

einer Datencodierer, der dafür ausgelegt ist,
während des Gebrauchs die Positionsinkre-
mentinformationen zu generieren.

10. System nach Anspruch 1 oder 9, das des Weiteren
Folgendes umfasst:

ein Abtastsystem, wobei der Datencodierer die
Positionsinkrementinformationen in Reaktion
auf eine Translation eines Elements des Abtast-
systems generiert.

11. Verfahren zum Messen einer physiologischen Ei-
genschaft eines Teils eines Körpers unter Verwen-
dung einer optischen Messvorrichtung, wobei das
Verfahren Folgendes umfasst:

Empfangen von Positionsinkrementinformatio-
nen, die einer sich wiederholenden vorgegebe-
nen Fortbewegungsdistanz entsprechen, wobei
die Positionsinkrementinformationen digitale
Impulse umfassen und jeder digitale Impuls eine
ansteigende Flanke und eine abfallende Flanke
hat;
Generieren eines Auslösesignals in Reaktion
auf die Positionsinkrementinformationen, wobei
das Auslösesignal eine sich wiederholende Rei-
he von Impulsen umfasst, die mit den Positions-
inkrementinformationen verknüpft sind und ei-
nen ersten Impuls und einen zweiten Impuls ent-
halten;
Generieren des ersten Impulses und des zwei-
ten Impulses in Reaktion auf die ansteigende
Flanke jedes digitalen Impulses bzw. die abfal-
lende Flanke jedes digitalen Impulses; und
Abtasten eines Messsignals in Reaktion auf das
Auslösesignal.

Revendications

1. Appareil de mesure optique comprenant un système
d’acquisition de données et conçu pour mesurer,
lorsqu’on l’utilise, une caractéristique physiologique
d’une partie d’un corps, le système d’acquisition de
données comprenant :

un appareil de déclenchement d’échantillons de
signaux, comprenant :

une entrée ;
une ressource de traitement couplée à
l’entrée ; et
une sortie couplée à la ressource de
traitement ;
dans lequel
la ressource de traitement est conçue pour
générer, lorsqu’on l’utilise, un signal de dé-
clenchement en réponse des informations
incrémentielles de localisation, les informa-
tions incrémentielles de localisation com-
prenant des impulsions numériques et cha-
que impulsion numérique possédant un
front montant et un front descendant ;
les informations incrémentielles de localisa-
tion correspondent à une distance répétée
d’un déplacement prédéterminé et sont re-
çues via l’entrée ;
la sortie est conçue pour procurer le signal
de déclenchement afin de déclencher l’exé-
cution d’un échantillon d’un signal de me-
sure, le signal de déclenchement compre-
nant une série répétitive d’impulsions asso-
ciées aux informations incrémentielles de
localisation, y compris une première impul-
sion et une deuxième impulsion ;
la ressource de traitement est conçue pour
générer la première impulsion et la deuxiè-
me impulsion en réponse au front montant
de chaque impulsion numérique et au front
descendant de chaque impulsion
numérique ; et

un module d’échantillonnage de données cou-
plé à la sortie, le module d’échantillonnage de
données étant conçu pour l’échantillonnage du
signal de mesure en réponse à une caractéris-
tique du signal de déclenchement.

2. Système selon la revendication 1, dans lequel l’en-
trée comprend une première entrée de canal et une
deuxième entrée de canal.

3. Système selon la revendication 2, dans lequel les
informations incrémentielles de localisation com-
prennent un premier signal incrémentiel de localisa-
tion et un deuxième signal incrémentiel de localisa-
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tion, les premier et deuxième signaux incrémentiels
de localisation étant reçus via la première entrée de
canal et la deuxième entrée de canal, respective-
ment.

4. Système selon la revendication 3, dans lequel le pre-
mier signal incrémentiel de localisation est déphasé
par rapport au deuxième signal incrémentiel de lo-
calisation.

5. Système selon l’une quelconque des revendications
précédentes, dans lequel la ressource de traitement
comprend un générateur de signal d’interruption, le
générateur de signal d’interruption étant sensible à
un changement concernant les informations incré-
mentielles de localisation de façon à générer le si-
gnal de déclenchement.

6. Système selon l’une quelconque des revendications
précédentes, dans lequel la ressource de traitement
est conçue pour générer un signal de réponse à une
transition d’état.

7. Système selon la revendication 5, dans lequel le gé-
nérateur de signal d’interruption possède une durée
d’interruption associée à une fréquence du signal de
déclenchement, la durée d’interruption étant conçue
sous la forme d’un laps de temps s’étendant entre
des réceptions escomptées d’informations incré-
mentielles de localisation.

8. Système selon l’une quelconque des revendications
précédentes, dans lequel la ressource de traitement
est capable de détecter une direction associée aux
informations incrémentielles de localisation et
d’ignorer des informations incrémentielles de locali-
sation associées à une direction qui est opposée à
une direction de déplacement escomptée.

9. Système selon la revendication 1, comprenant en
outre :

un encodeur de données conçu pour générer,
lorsqu’on l’utilise, les informations incrémentiel-
les de localisation.

10. Système selon la revendication 1 ou 9, comprenant
en outre :

un système de balayage, l’encodeur de don-
nées générant les informations incrémentielles
de localisation en réponse à une translation d’un
élément du système de balayage.

11. Procédé de mesure d’une caractéristique physiolo-
gique d’une partie d’un corps en utilisant un appareil
de mesure optique, le procédé comprenant le fait
de :

recevoir des informations incrémentielles de lo-
calisation correspondant à une distance répétée
d’un déplacement prédéterminé, les informa-
tions incrémentielles de localisation compre-
nant des impulsions numériques, et chaque im-
pulsion numérique possédant un front montant
et un front descendant ;
générer un signal de déclenchement en réponse
aux informations incrémentielles de localisation,
le signal de déclenchement comprenant une sé-
rie répétitive d’impulsions associées aux infor-
mations incrémentielles de localisation, y com-
pris une première impulsion et une deuxième
impulsion ;
générer la première impulsion et la deuxième
impulsion en réponse au front montant de cha-
que impulsion numérique et au front descendant
de chaque impulsion numérique,
respectivement ; et
échantillonner un signal de mesure en réponse
au signal de déclenchement.
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